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Pregnancy induces alterations of venous physiol-
ogy, and varicose veins occur in 10% to 20% of preg-
nant women.1 Progression of varicose disease during
pregnancy as well as regression during the postpar-
tum period is frequently observed.2-5 However,
these observations are difficult to quantify clinically.
Duplex scan has become the reference noninva-
sive examination for confirmation of diagnosis and
anatomic and hemodynamic assessment of venous
diseases of the lower extremities.6,7 It has been used
to evaluate nonvaricose superficial veins and deep
veins during pregnancy.8,9 The objective of our
study was to evaluate the changes of competent and
incompetent superficial veins of the lower extremi-
ties during the first and third trimesters of pregnan-
cy and during the postpartum period in women with
varicose veins using duplex scanning. 
METHODS
This prospective study was conducted in consec-
utive pregnant women attending the hospital for
routine pregnancy visits. This study was approved by
the Institutional Review Board at the Hôpital Saint-
Antoine, and each woman gave her informed con-
sent. The inclusion criterion consisted of women
who underwent consultation during the first
trimester of pregnancy and presented with at least
one varicose vein. The criteria for noninclusion were
venous dilatation without reflux on duplex scan, his-
tory or sequelae of deep vein thrombosis, previous
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treatment (surgery or sclerotherapy) of varicose
veins, vascular malformation of the lower extremi-
ties, and refusal to give consent. Exclusion criteria
were pathologic pregnancy requiring bed rest, ter-
mination of pregnancy, and women not attending
follow-up assessments. 
The first assessment was performed during the
first trimester of pregnancy. The patient’s age,
height, weight, and number of children and the
presence of varicose veins before pregnancy were
recorded. Superficial veins of the lower extremities
were examined according to the three classic net-
works: the greater saphenous vein (GSV) and its
tributaries, the lesser saphenous vein (LSV) and its
tributaries, and nonsaphenous veins (NSVs).10 For
inclusion in the study, a varicose vein was defined as
a permanent visible and palpable dilatation of a sub-
cutaneous vein, confirmed to have reflux on duplex
scan. The test for venous reflux was performed on
duplex scan by the usual maneuvers of compression-
decompression and the Valsalva maneuver with the
patient standing.11 The entire superficial venous
network was then examined. Veins were considered
to be competent in the absence of reflux, whereas
incompetent veins were defined by the presence of
reflux (duration ≥ 1 second).12
The diameter of competent or incompetent
saphenous veins was systematically measured by
duplex scan: at the junction of the upper and middle
thirds of the thigh for the GSV and at the junction
of the upper and middle thirds of the leg for the
LSV. The junction of the upper and middle thirds of
the thigh was precisely defined in centimeters with
reference to the inguinal fold and the popliteal fold
for the GSV. The junction of the upper and middle
thirds of the leg was defined in centimeters with ref-
erence to the popliteal fold and the tip of the lateral
malleolus for the LSV. The anteroposterior diameter
was measured on a transverse section of the vessel
with the patient standing, by reducing pressure on
the transducer to a minimum. The diameter of the
largest varicose dilatations (maximum diameter) was
measured on the three superficial venous networks:
the GSV and its tributaries, the LSV and its tribu-
taries, and the NSVs.13 The varicose NSVs were
examined over their entire length on duplex scan to
confirm the absence of any association with saphe-
nous trunks. Deep veins of the lower extremities
were systematically examined; we were looking for
acute thrombosis or sequelae of thrombosis or
reflux.14 The diameters of deep veins were not mea-
sured. No treatment was prescribed, and no elastic
compression hosiery was used.
The second assessment was performed at the end
of the third trimester of pregnancy, and the third
assessment was performed at the third month post-
partum.15 The initial examinations were repeated at
each designated time interval by the same physician.
Statistical analysis was performed with SAS soft-
ware (SAS Institute Inc, Cary, NC). The course of
diameters between the various assessments was test-
ed with the Student t test (paired series). 
RESULTS
The study was conducted over a period of 30
months. One hundred patients were examined.
Twenty-seven patients were not included (24 had
venous dilatations without reflux on duplex scan, 2
had a history of surgical treatment of varicose veins,
and 1 refused to give her consent). Seventy-three
women were included. Seven women dropped out
of the study (2 had spontaneous abortions, 2 were
lost to follow-up, and 3 refused to continue the
study). Sixty-six women were reviewed at the three
assessments; they had a mean age of 32.2 ± 4 years
(range, 25-42 years), a mean height of 165 ± 5.9
cm, and a mean weight of 59.9 ± 9.3 kg. Twenty-
seven women were nulliparous, 26 were pri-
Table I. Diameters (mm) of competent saphenous veins during pregnancy and postpartum
First trimester Third trimester  
of pregnancy of pregnancy Postpartum
(first TM) (third TM) (PP) P value*
mean ± SEM mean ± SEM mean ± SEM (1) (2) (3)
Right
Greater saphenous (n = 46) 3.87 ± 1.06 4.89 ± 1.49 3.87 ± 1.0 < .001 < .001 .99
Lesser saphenous (n = 62) 2.16 ± 0.39 2.64 ± 0.82 2.27 ± 0.60 < .001 < .001 .18
Left
Greater saphenous (n = 35) 3.88 ± 1.14 4.83 ± 1.18 4.06 ± 0.92 < .001 < .001 .24
Lesser saphenous (n = 60) 2.27 ± 0.55 2.63 ± 0.64 2.27 ± 0.58 < .001 < .001 .96
*Student paired t tests: (1) first TM versus third TM; (2) third TM versus PP; (3) first TM versus PP. 
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miparous, and 13 were multiparous. Fifty-four
women presented with varicose veins before the cur-
rent pregnancy. The first assessment was performed
at 11.8 ± 3.1 weeks of amenorrhea, the second
assessment was performed at 36.7 ± 2.4 weeks of
amenorrhea, and the third assessment was per-
formed 21.4 ± 8 weeks after delivery. No deep vein
reflux, no deep vein thrombosis, no superficial vein
thrombosis, and no signs of sequelae of deep vein
thrombosis were observed at any of these three
assessments.
Both lower extremities were examined in these
66 women. Varicose veins were detected on 85
lower extremities. These 85 affected extremities
were all classified as C2, EP, AS, and PR.10
During the first trimester, 19 GSVs, 3 LSVs, and
20 NSVs were incompetent on the right side, and 25
GSVs, 4 LSVs, and 17 NSVs were incompetent on
the left side. During the third trimester, 19 GSVs, 4
LSVs, and 27 NSVs were incompetent on the right
side, and 31 GSVs, 5 LSVs, and 22 NSVs were
incompetent on the left side. Postpartum, 18 GSVs,
4 LSVs, and 23 NSVs were incompetent on the right
side, and 27 GSVs, 5 LSVs, and 21 NSVs were
incompetent on the left side. Therefore, between the
first trimester and the third trimester, some compe-
tent saphenous veins became incompetent, and some
incompetent saphenous veins became competent.
Between the third trimester and postpartum, some
incompetent saphenous veins became competent,
but no competent saphenous vein became incompe-
tent. A group of competent saphenous veins (those
that were competent at each of the three assess-
ments) and a group of incompetent saphenous veins
(those that were incompetent at one or several of the
three assessments) were therefore considered.
Competent saphenous veins corresponded to
those vessels in which no reflux was demonstrated at
the three assessments. The diameters of the compe-
tent GSVs and LSVs increased significantly between
the first and third trimester, and a statistically signif-
icant reduction of diameter was observed between
the third trimester and postpartum. No statistically
significant difference was demonstrated between the
first trimester and postpartum (Table I).
Incompetent saphenous veins were those veins in
which reflux was demonstrated on at least one of the
three assessments. The diameters of incompetent
GSVs increased significantly between the first and
third trimester and decreased significantly between
the third trimester and postpartum. The diameters
of incompetent GSVs increased slightly between the
first trimester and the postpartum period, but this
increase was not statistically significant (Table II). 
Incompetent GSVs and their tributaries, LSVs
and their tributaries, and NSVs were those veins in
which reflux was demonstrated at the three assess-
ments. The diameter of the largest varicose dilata-
tion of GSVs and NSVs and their tributaries
increased significantly between the first and third
trimester. This diameter decreased significantly
between the third trimester and the postpartum
period. No statistically significant variation in the
diameter of the largest varicose dilatation of GSVs
and NSVs was observed between the first trimester
and the postpartum period (Table III).
DISCUSSION
This study describes the variation in size of com-
petent and incompetent superficial veins of the
lower extremities during pregnancy and the postpar-
tum period in 66 women. No statistically significant
variation of any of the diameters was demonstrated
between the first trimester and the postpartum peri-
od. The diameters of competent GSVs, incompetent
GSVs, competent LSVs, and incompetent NSVs
increased between the first and third trimester and
returned to baseline values postpartum. 
Table II. Diameters (mm) of incompetent saphenous veins during pregnancy and postpartum
First trimester Third trimester  
of pregnancy of pregnancy Postpartum
(first TM) (third TM) (PP) P value*
mean ± SEM mean ± SEM mean ± SEM (1) (2) (3)
Right
Greater saphenous (n = 20) 4.99 ± 1.86 7.13 ± 2.27 5.22 ± 1.28 < .001 < .001 .48
Lesser saphenous (n = 4) 3.82 ± 1.31 4.25 ± 1.50 3.42 ± 0.72 † † †
Left
Greater saphenous (n = 31) 4.90 ± 1.56 7.03 ± 1.94 5.35 ± 1.32 < .001 < .001 .06
Lesser saphenous (n = 6) 3.35 ± 0.43 4.98 ± 2.63 4.58 ± 1.67 † † †
*Student paired t tests: (1) first TM versus third TM; (2) third TM versus PP; (3) first TM versus PP.
†No statistical test was performed because of the small sample size of this group.
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The first trimester assessment was often per-
formed during the second or third month of preg-
nancy, when hormonal impregnation had already
occurred, with loss of tone of the vein wall.1 If this
assessment had been performed earlier, the hormon-
al influence would have been less marked, and the
baseline venous diameters would probably have been
lower. In practice, in view of the delay to diagnosis of
pregnancy and the first visit by pregnant women, it is
very difficult to see patients earlier during the first
trimester of pregnancy. An assessment performed
before conception would demonstrate the influence
of the entire pregnancy on variations of the diameter
of superficial veins. Such a study would be difficult to
perform, because it would require the inclusion of a
large number of women to obtain a reasonable sam-
ple of future pregnancies over the following months.
The diameters of GSVs and LSVs were measured at
sites away from the junctions for two practical rea-
sons: access to the saphenofemoral junction is diffi-
cult at the end of pregnancy with the patient stand-
ing, and detection of the saphenopopliteal junction
can be time-consuming because of its complexity and
its anatomic variants. Incompetent NSVs were taken
into account because they represent a specific entity:
they are often derived from an isolated perforating
vein or from the perineal network and are not relat-
ed to GSVs and LSVs and their tributaries.
Competent NSVs were not considered because of
their small diameter, and they are often only barely
visible on duplex scan. 
Only a small number of LSVs were incompetent.
They correspond to the frequency of LSV lesions
usually reported in the literature.11 In view of the
small number of incompetent LSVs and incompe-
tent LSVs and tributaries, no statistical test was per-
formed on these two subgroups. However, their
behavior did not appear to differ from that of the
other subgroups. The diameter of the incompetent
left GSVs increased between the first trimester and
the postpartum period, but the difference was not
statistically significant. This could be explained by
the exaggerated compression exerted by the right
iliac artery on the left iliac vein due to the gravid
uterus. This compression has been described inde-
pendently of pregnancy.16
The initial diameter and the increase during
pregnancy appeared to be greater for incompetent
GSVs and LSVs than for competent GSVs and LSVs.
This hypothesis, which was not the subject of this
study, needs to be studied more specifically and on
larger sample sizes. Similarly, although variations in
diameter between the first trimester and postpartum
were not statistically significant, the return to the
baseline diameter appeared to be less marked for
incompetent veins than for competent veins. 
Our results are in line with those of a previous
study performed in women not presenting with any
varicose veins, although diameter measurements
were not performed at the same levels. This study
showed that the diameter of the saphenofemoral
junction increased during pregnancy and decreased
during the postpartum period. Diameter variations
of the saphenopopliteal junction were not signifi-
cant.8 Similarly, a strain gauge plethysmography
study showed a return to normal of venous hemo-
dynamics during the postpartum period.17 An ultra-
sound scan study of deep veins (common femoral,
superficial femoral, popliteal) also showed an
increase of the diameter during pregnancy and a
reduction during the postpartum period.9
Reflux was detected during the third trimester
affecting veins that were competent at the first
trimester. No new cases of reflux were observed
Table III. Diameters (mm) of the largest varicose dilatations during pregnancy and postpartum
First trimester Third trimester  
of pregnancy of pregnancy Postpartum
(first TM) (third TM) (PP) P value*
mean ± SEM mean ± SEM mean ± SEM (1) (2) (3)
Right
Greater saphenous and tributaries (n = 16) 5.02 ± 2.02 8.19 ± 2.51 5.40 ± 1.77 < .001 < .001 .41
Lesser saphenous and tributaries (n = 3) 4.50 ± 2.60 5.00 ± 2.64 4.00 ± 1.00 † † †
Nonsaphenous (n = 20) 3.69 ± 1.55 5.46 ± 2.35 3.58 ± 1.21 < .001 < .001 .56
Left
Greater saphenous and tributaries (n = 25) 5.10 ± 1.66 7.33 ± 2.13 5.20 ± 1.54 < .001 < .001 .70
Lesser saphenous and tributaries (n = 4) 3.75 ± 0.50 5.75 ± 2.87 4.87 ± 1.93 † † †
Nonsaphenous (n = 17) 3.69 ± 1.10 4.87 ± 1.58 3.65 ± 1.23 < .001 < .001 .88
*Student paired t test: (1) first TM versus third TM; (2) third TM versus PP; (3) first TM versus PP.
†No statistical test was performed because of the small sample size of this group.
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between the third trimester and postpartum, but
reflux sometimes resolved during this period. During
pregnancy, the increased venous distensibility (hor-
monal effect) combined with the increased venous
pressure of the lower extremities (mechanical effect)
appears to induce superficial venous dilatation, result-
ing in valvular incompetence and reflux. The early
hormonal influence appeared to be the predominant
factor, but it is difficult to define the respective roles
of the hormonal factor and the mechanical factor.
After delivery, following resolution of the causes of
venous distension, some veins regain normal compe-
tence, whereas others remain incompetent. Pregnancy
could therefore act as a risk factor for the develop-
ment of varicose veins in predisposed women.18
Our study only assessed the impact of a single
pregnancy on superficial veins. A study conducted
during several successive pregnancies could deter-
mine whether the severity of varicose veins increases
with the number of pregnancies in the same way as
prevalence.19 Such a study would require the defin-
ition of a varicose vein severity score to follow the
course of the disease, and it could be used in the
assessment of the effect of compression treatment,
which has been shown to exert beneficial effects on
venous hemodynamics and on the woman’s comfort
during pregnancy.20,21 
In conclusion, the diameters of competent and
incompetent superficial veins increase during preg-
nancy and decrease during postpartum to return to
their baseline values. These results confirm the clin-
ical impressions usually described during this period.
Further studies are necessary to evaluate the influ-
ence of successive pregnancies on the development
of varicose veins and the capacity of compression
treatment to reduce progression of this disease.
We thank Laboratoire Thuasne for their assistance
with practical conduct of this study and Drs John J.
Bergan and Michel Perrin for their advice and for reread-
ing the manuscript.
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